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2 GaNH 

1 1K7r^T3SK 



-9-7r>fras«i±fc:GaNJH2S-i«« 

SiK *^WfciStt^X?3fcGaNJ^llff0«eB¥ 

Mfe-tS35». GaNJg2£S i Sr^y&Aflh Ottz 
(iNSr^tySKIffl^TJPffe-n>*\ GaN»±(CSiR 

D»J«$il&. i^atLhfcG aNJR*«fcfr|*|XK** 



I 

* 

(2) 

1 

im&m .1 1 t h-^m^mitim m-v 

5fir* d k £*£fSk iTSHlERJl 1 -ffi«<a¥35ffciaa*lfl£ 
K. 

[IB*3I3] ±Kis«vx^3&«±ieaflsiii*i 1 1- 10 

'J 3 y k *«iB£ Lfct>*>*»4>**£k£»iafc'*-*fft£ 

imm4 1 ^< t: i>-±wtfmm& m-v 

±tfl»**aHKWfc*ALfc»> Jbffi£*«rJffi»LTJh 
tWxJUE-^HifciMfca' 'J ^ y fcaHRWCJMW* i 3 
[111*315] -f *y£Ai£, ^y^X^-b'-A 20 

[tmme ] ^3r< k i-±iH#gfc«fc I I I - v 

iffl^^ti wc m& ut jte>- y 3 y t ±m&m 1 £ 

RJ£§-£& £ k t= «* ■) JJaffi«[<7)Jil5-^®tiHb^ U 
3 vtaHRWfcJBlftr* i 3 fc: k Wfafc-^S^ 30 

ft4fctt7"5X7 F-e^ttfcJ: 9±fBffi«KO_tfE- 

±ffat=±is>' y 3 s-zmimzi&x-fh ± 3 1 r t 
imma i k i»~±wm{twik m-v 

&&*Zlt75Xv H-tv^ttti 0±S3£KW±IE- 
33Blc±SE^ y 3 y * asffiffy lci*A-*-6 «k 3 fc: Lfc Z t 

[ IB*JH 10] *l«5t < k t> -±ifii*«afl3ft^ Iii- 
VKHfc'&!|li4Hlf«C3&»4>5fl:6a«^>±fle— iBSftc^ y 3 y 50 



1 



!Nf|^2 0 0 0-7 7;3 3 6 

2 

fc±tf£*£aHRWfc*ALfc«. ±IEfflR*Jn|Sit-C 
JJEv-y 3 ykJtiBSSBk k fci 9 ±82 

2SlStO±g2-±Mfc^-fl:^ 'J 3 ^fcSHRWfcJBfiW-* J: 
3 tc Lfc Z k ^W«k i-4^»flcft«flraHR«0S8&6- 

Cfi5Ml 1] -f^r^aAS. -^y^x^-t*- 
Aife4fc«7*9Xv K-ty/Sti: 9 JJBaHK0>-tlE 

-±Mt^±s2^ y 3 yts^t/jjEsmtmsmi^iM- 

h X 3 fc Lfci k 2:!Nfl8ki--Sil9^ 1 OSMa^mWfc 

[M*JS 12] ^ft < k fc-^iliijWWMtoJR I I I — 
v«efl:^!B|i|£S«o&»feft4S«<o±IE-±ii5fc:y y 3 ^ 
*3HRWfc:*At^tt. ±IEaHE*il«St< k i>mm*& 
ttSSffla+tfev ^T»B»LT JJEv' 'J 3 yk JJEffiRfc 

y 3 ^^^wtc^Bg-rs «t 3 1 tfci k «-i*ak-*-& 

j^mttz^y^x^^-^y^mizx o±ieag«[^±Ra 
—Msiz±.m-> y 3 ^^aawfettA-r* ± 3 k - 
k zmmt-thmmk 1 2iE®o^*ji£«ffla«t«K 

[M^JH 14] 'Mtc < k t — 33Ba*gflS&aS I I I — 
vi^^iNl*3&»fe*4fflR<o±E-±iiifc^ 'jay 

*aHRWfc«A Ltim. tmmRtmm-r? x-?mm l 

T±iE^y 3^fc±Ea»fc t»es**i fcCJ: «?± 
IEaHE«±£-±Blifc:aft^ y 3 y^MWKMtS 

[185RJI15] ^jT^A^ -f^y^^^^-t'- 
fcUJEi' 'J 3 y^SIiR^tc^Ai-S J: 3 Z 

imtm 16] i^=5:< k *.-±IB*«ft!ft3R III- 

vmt^^m^%hmm.<D±M~3Em±.iiZis y a 

^K*aj?Wfc:»JSLfc«, ±EfflSE^5S:<k«.MIS 

s-^tfi?ifflm«t«tc:tJ v»Tipi»LT±fe>' y 3 yj^<o^ y 
3 y k±iei^k s-Kje^^ z t tc «t o±seffi«[<o± 

fE-±W;:SHfcv- y 3 yl«*aHRWfc:»rtW-* i 3 K L 

im-#m 1 7 ] k *,-±iB*«aflair* 1 1 1 - 

vaHfc^* 2 NS<fe&»fe=Sr*fflR«)±IE--±iiB±fc:S/y 3 

SLTJJE>'y3yB|«)^y3>'k±aiBBk*RJ£S 
kfc J: «J±3E3S«<o±3e-±llifcBWkS/y ayl 
S-SWW^^I^ -g. «t 3 £ L/d k ^^k 

imSM 18] iJwQr < k fc-±MJ& { Sfl3ft» III- 

v»fl:** i Hi«c*»A>**aHRo±ae--±jB±K:^y 3 



(3) 

3 

3 y ±SB^S§i: £&05£ & .1 £ J: 9 JL!rMf)± 
[IS*JS 1 9 ] 4«fit< t «>— ±B5*«»fl2ftSfi III- 

a JJB^ U 3 yJBScDv- 'J 3 y fcJJKSHRfc 

.1 t \,z J: 0±Effi«C«o±iJ— iiffl^M-fb^ U 3 >-Jg& ]0 

[ SftiltlJ! 2 0 ] SttHm I I I - VSHfc&ft¥#fle£ 
4*Sr< fcfc— ±jM#SMHIiifi I I I -VM^iflt 
x?h LT^ISffi|vx^3&>±iB— ±ffla«S&KtofcWSt 

nsta-nsHi* 1 1 1 - vM^TOfrf fc s^rt- & <r 20 
«.*srt*s«fc-f-*ift»«2oia»«4m»#aia. 

[MHH12 2] ±K*W^x^*«±KaMK!l«Ri 1 1 

t**a-&Lfc i><Dfrh%& i fc 2rf3HK£-r&Wf 2 0 

Sit £*5&i:^Sf8:£JB2 OflBII^N»ff«aE. 
[ffiWtfJBWPSrKin] 30 
[00 0 1] 

matt* 1 1 1 -v«Hfc^«i^m»«cs-fflv^4 s ««ci'- 

[00 02] 

Xtf;y*3f y-WW&JI (Epitaxial Lateral Overgrowth, 40 

elo) mtumti^f&mMmim^tixa*) ma 

fcf, J . Jpn. Appl . Phys. , vol . 28, no. 3, pp. L337-339, 198 
9). GaN^«tCjglH-r-l.t«^*^T*>ilTv^ (Mi. 

7 0ffl^fcJ:tf3mflS£*SSl 2 5SM£S& 1 6 0 
|SI^*<^PWJM»PPf(Tl«9^9^2 6H) . p 
P. 18-24) . £Ofi!#|fi!Xl??^v'-*sl4&gj£fc: 
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[0003] fiae. ^««Wriftixtf i'-v/Hfc-fiftC 

(CVD) &fc:J;>30UfcfSiO i! §t2rji»r&. i<0 
S i Oz Rl>J?3tt % 0. 1 .jumJ^LJb'C&&. 

JS^*>l'5/*xr'^-->fc»jaW-*. arte, i*)^ 
XW^-y-^VX^tLTS i Oz JR£F5-f x-yf- 
y^&^fcii^x-y bx-yfy/ffifcJ; OX>yf->-^L 

flSvx?a>*j&££;h.£„ 

[0004 ] 

fcL ^< fcfcs i Oil^JJSw^WfcfcfeSI-fc^Sf 
[0005] S i Oz I/j>t^Sii7X^(0X 

[0006]$ *Slg-?X? *flMW-& SiOz I 
ti-;ffi«Jtfc: C v D mi,z J; 0 ixfc t> •!» W , 
£K&ffi£(2£«>S i Oz ^0/g§^-OiiJ$<?^^# 
ft-T^.. Z<Dtctb. ^<Offi«Jitc«t^r|ftlxtr^^^-r^ 

[0007] lw-jt. z<7)mw<7>m)i±. &&<k 
i>-±mmit®zM 1 1 -vmfc&wmfcfrb%h 

[0008] 

1 1 -vuMt^ft^afMc^fe^^aaKo-^M 

[0009] i^>JMB«»2056^tt. ^< fc t— ± 

BBj&^sfl** 1 1 1 -vi^^^m*t>tthmsL<n 



(4) 

5 

[00 1 03 Zco$m<r>m3cr)3tWii. 4*5r< k£>-± 

mv&ummi i i -vMM£&mfcfrte&mi0> 

~£mizisVa^£mifW}l,zmxLfz&. 

*k £KJ££-ti:6 d k 1 i 0 SK^>— rfeBBfcRft^ 'J 3 

flqft^raS««H3fc(5^C254. 10 
[00113 £ cr>mi<om4 ooftWte. il«Sr< k fc— ± 

IfiMtfM I I I -Vf&fr&flrt^fln&»£>s5t*3«W> 

LT ^ 'J 3>-ki$3lk £&*E£-ti:6 CI k J: 

[00 1 23 Z<?>mi<om5 rtBfflt* 4«St< k fc— ± 
U#9tt!ft% I I I - v«Ht-&1W i »fW»6«:*S«W> 
— SHUCS" 'J 3 y« J:l«aHS^aH?Wfc:*ALfc«. ffi 20 

MZMmLXisV ^ybmmbZBcJ&Zit&ZblzX*) 

[00 1 33 Z«8tffl0SS6rt9&M±. b fc— ± 

k ^g^Sr-^tr#fflm't»tct3V^lin^LT^'J 3>-kS 
*k *ra6*-*ft £ k iz i 0 ^[co-^iet'g'fb^ 'J 3 

^atRWtMWW-^iafcWrifcs-wafc-rs^pa* 30 

[00 143 znWJ&mi cowmi. b fc- 3l 

mimMM& 1 1 1 -vmt^^m-htc%ms.<r> 

-3LMIZ way tmmzMK Ufctt. 

yX-^m LX is U ay k«*k £ k *c J: 

[00153 zwftfflomsnmnt. &tt< t fc— ± 
mtm{u*& 1 1 1 - vtfefi:-&«iNp«c*»A,!flr4aaE» 40 

k t^S-^tf^fi^t.'t'tlS^TilliftLTv-'J 3y 
Ra£'yay£tt$k£JK£3l*r££k(cJ:9£ffiie>— 

[00163 zcom\<vm9 <o%mt. 1 fc-± 

-£BB±(CS' 'J 3 yflt*a»?Wfc:#jR Lfctt. mWLirWt 
mrv xvjtaji lt ^ y a y wnis i> a y k Bask £R 
foz-^zzt iz* omw-zmtzmti' v 3 ym*m. 50 
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[00 1 73 Z.<n88MM 1 OOfEBflti, ik J Sr< k t>— 
iffii^'Sfl:^ 1 1 I -vSJjfc#frm»tta»6$r43HR 

k fca*t*trSSffll»+fc:*iV^Tliii3»U'C 3 
>IHo^U3yka3RkfrRIfi**&£fcfc:J:*)aHE«) 
-iMtS-fb^ 'J 3 vjRS-iSBiWtcJBjS-r* J: 3 Lfc 
i k ^^kr*^^^*«WWfi*aj"C*4 . 

[00 183 c\<r>W^m 1 1 £>%91fcL ^< k 

±u5*qaft«BR 1 1 1 -vmit^^mm^^hmi 

9 X v«M 1 1 'J 3 y|M<^ 'J 3 y k SBR k 

z k j: o m^L(D—±mizmit^ u 3 

iW?Wfc»jaW-* J: a LfcC k fcWttfc 
[00 1 93 Z<r>m\(r>m 1 2«%Bfl«s ^- ; 5:< k <>— 

*UfclM3IMU I I -V^^J¥#*®kSr*-r-g»i 
[00203 £tf>WPifc:J3Vvt . ¥«fkl£«jm0i, 

[00213 i^wMjctiv^ . mms& 1 1 1 -vk 

fc&HHHIttf*. Sa, A U I ntJ<tl/B^4»=5:-&fflf 
«t Dattr*Lfcil«flr< k I I I &7C3?lk . 

V«5n«fc3&»i?>sflr&. I I -VJM^ifcj 

{4. #R{±\ GaN, A 1 GaN> GalnN, A 1 G 
a I nN&k'-C&&„ 

[0 0 22 3 £tf>«flfc*iVVC, JftfflMKii. 
t7T-f7 1 2 0 3 ) ffiK£fc*«0±fcJJilSa 

OJMaWRI I I -V«HK-&1Ws«WWH. pi|x{±'Jii^n B H 

+fl-fc*v^fiflSIWfi I I I -VBHfc£*¥3WWB. «i 

G a NBt&^^tS <OT* o X t> i ^. 
[00233 Z<7>$m<r>W. 1 tJ J;l/^1 2O?IH0tiJU 

tfmLn~^wtm~¥-Mmzh&i§tt<7)izfj\ mm-? 
x7<7)mffii)<mfo<v~£mbm%Zizziz$>zi)K z<r> 
smvx7<r>mwb&m<v~3Lmb<7)ehZ<?mtK wi 

l&jx \Z9 ^ ^-y^flE* ^ff a fSL&M b ^ k 

*>ISlfc3aRa<ai t5flr^«l*lTP2b*«^«.#tri k 5-® 

z<nmfa-sx?nmmbmttv-$Mb<D£bZ 

«0HP^<0ifta:5rk'tJ:o-CM ; 5r'&c:kt$)4*^ 




(5) 



If. 5 0 n miHT. nmitZl* 3 0 n m&T* i 0 /ffifitC 

0 TimETFC**. 
[0 0 24] ^<7)%HJ«035lfcJ:lX^l 20>W9Hcfevi 

tct±. 0"]i_fi\ agttiSrfilJ^^M^» I I I -VM 

^w^fcfcBHfcS'y a*' ( s i Ox ) s aft^y a> 

(SiN, ) it^{iiit^^M*i:*>*M-^t3ti>«*^ 

mRmzBtitztitzis o n ymzmiti Mamrt-tz 
mt M-mikis v =? 4* *> <r>x-h ->x t> x v*. 

wan LftK^fflwesfji *) &*a^t * . 

[0025] £«0»H«0»2— »70>»fflfc:*iVVC . S 

— tV^^a:ir*ffllf^ii:*«T&*. 20 
[0026] Cl<0«W<^S3 4fc»4»8«oaB!lit*JV» 

[0 0 27] di0f6BB^8~mi l^fWIfctSHT, 
JxJSt J: «J . ^<a-±ffit=«#[fiixrr^ ^/naes 

mcmm~?*?t Lx&mtcmzomikiovaym&fi: 

^ti*iavx^k Lxtm* vm^btix^i s i 02 
mzif<.xfr%*)m<xmts. jwwwrtt. zwjz 

^JHwJSSii, lH^JBaoBESULtC, 5 0 

n m tlT. *BS(Ctt3 0 n mlSlT. £ "3 5BSti(i 1 0 n 

[0 0 28] zwRWwmi 2<T>$PfV,Zii^X » 
36iS(±. &fl£h%I I I -VBHfc^SMNIWfcfcfflVVfcfc 40 

nx-Sittiit £*W(ctt*f«>.J: 3 4 k<9-e&^>T i> J; 

a*. ji*wt:t±, ime«cp— r"W83tr-f *-K«rfcr«> 

SUf?*?*?**. 

[0029] _B£o i a lc«S^$fi7ti <03fc"3Je9g& 1 ti 
.fctfSB 1 2*>36MJHcfc*ifcr fflAT&lxe^S'r/waft 

CCVDttKJ:'JlfflR3*ufcSiOi 
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*>*> . ?«0JS Ztt?3f£mz&LMt:fr o 

-C8?tf<0T\ jfc*«<0££ * 

mco<xWffoi,z3mz*j;L&t8imtf%< . Lfri>m&m 
t ? t (omz'&mtg. t h $>%tii)m$;iz>ji-%: 

[0030] A-M<DX oliZmtitZtl?zZ(?>$ttycom2^- 

momwizktui. &%<ti>-±mrtmtt.m&i i 
v . t'<?>BA& X x/^kcowmmh^ v Mir 

«»--±]il36«S8«Wfc:¥ffl*«BB'C»JW& £ fc**CS 
[0031] ±j^c0 J; ^ (cfl|BES*Ltei<038^W»8~ 

m i KT^ujjt xtua. t i>-^mi)mitm^ i 

[0032] 

[«fi*^«*«»ffl3 jar. i»3»>a«*»JB«Bfc:-ov^ 
[ o o 3 3 ] m i ti. .roffeHJjom i nmmwmzi. %> 
[ o o 3 4 ] 0 1 ^-r«t s ^«o^ i omw&mz 

$m-?X 9 3&. GaNf2 ^IfJ^lfmtCTdH^ 
MT»»t6ilTV»4. £0>il6«V.*?3l±GaNteS i 
Ox jS^igb-5^iKW^f>4-S. GaNJS20Jf:$ 
»4«iJf2iLtin-Cft*. :<«S^?3«5^ 

XX/\fJ.mX'hh. 

[0035] mz. ±^(dx o izmzzttitzcmtiBM 

[0 036] *-*\ H2A(c^-rj:d(c:. f7r^7l 
tSl±^GaNrj32S:Xf^^>-v/W^$-tir4. Zff) 
GaNJg20Xh*^^r^-v^MtC(i. 0li.»m&fiS 
fli^rvfBJKJS (MOCVD) :«GaNf 

•tf-lWJWJ* (TMG ) isXlfTy^—T (NHs ) S- 
fflV\ -5-n^c08IS$--ett^5 0SCCM45iV2O 
SLMtL. KteE;jS-5 0 0To r r. ffi*giBl££ 7 
0 0-1 0 00"Ci:i-4. 

[0037] <JCt:. H2 BC^tl-J: o (C. G a N«2± 
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S/±*t!7>-y°fc,t^ gH (M^4 36nm)tJ:>)I 
O. 5/imt'&S. 

[0038] us/'xhyt^-^jwejaESfifcG 

aN^2tO^Tfiifcv'U3>' ( S i ) Sr-f >T>j±A^S 10 
(02 GaN;i24>tcaiA$n^S i £ • 

■T) . :«s i w-^^-yaiAwJn^^^-ti. tail 

7X?3J»± <flMW*fc*>fc. GaNJI2f>3SM 
tti£<7) S i ilK*«i«< £6 J: 5 fcffitf>£SBtS*u JWfc 
Wfcl4W£tf2 0keVfc3Hfc»U ifc. K-XSttM 
itX 1 x 1 0 1 ' c m- 2 ta«f & „ 
[00 39] l22Ctz^-rJ:a^. l-iAxW"?;? 
-V4**«Jj£$iXfcGaNJg20£ffik:i^ (O) £4 
*>i£A-r-& (H2CiK GaNJB2+tca=A$*UfcO 

ti. GaNJ12<Z>S8Bfc:&A;£;fUfcS icO^fcCKOO 
<7)^ fc jWKt& <t 5 fciMfef *u jitttt&fctft&tf 1 0 
k e V fcaitf *u F-XfittWifcf S i <7) F-XgCO 2 
fgtf) 2 X 1 0 1 7 c m- * (cjBtf it* . 
[00 40]<K£« V4iHfeSLfcSL 
02 D fcr^-f <£ -3 (c, t7r-f TifcfiK 1 
ffi%ZtlfcT--)\rf6tyTtit@&tZ>ZtlZj:*). Ga 
NJI2£&A£ftfcS i tOfc£^§-£TS i O, £ 
JBlSU GaNtSiO, l«#*«»t-5fcaS[KJB*»6* 
*lS«"?.X*3£JBl£-rS. ^OftOfttBAU:. Si to 30 

[0041] ELtt J: "5 . mWt-t&m 1 tc^-tJ: d=Sr 

[0042] LXhoj: -j z<Dm i wmsmmiz zti 

GaNJB2a$fflCltir?X?3tf;i0GaNJR2 

Xt^^^/Mft«Srffd«^tC. **> 40 

G a N SR2me«s&iS«"eX^ 3 «>&30#*fft$if-(CX 

3?>x •/ ^!^iW/^|f|R^fK«5*-rfiIt^S--5-i. & 
WW***. £^2<a3SWB!Bfcisvvni. SBloSSIfi 

[0044] zcom2(om:mmmizm^xit. M3 acc to 
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>K*-J:3fc, ti\ lT7r>fr£«l±fc:GaNJH2£- 

awi2 ^ojK^mim .1 <7>mmmm t Hire* & . 

[0 04 5] S3Bfc^-J:3fc. GaNJl2± 

&t& . -r <?> i/ s^x h y - y 4 <^j&#ffiii?£ l 

[0046] <fcfc: % S/X h/\°? — ^4 fjWf&Ztltl G 
a.Wa20>£ffitZSi&'<*y&Xtl (B3B>f>« G 
aN®2 4«taiA$tl.3tS i £ - T^t) . i«S i W 

-f * vaEX«ftff*4» i nmm&m t mmx-b & . 

[0047] ifcfc. US^W**— ^SlfeiUfcft, 
H3Cfcijrrj;3fc:. ■9"7T'frfflRl*T--;WF5 

760TorrCSteU 6 0#(a«*H-& . *<0^ 

a. GaNJ!2 4H;:£A£;fx*:S i fcr~— /I^5rtO 
Oz t^jSLTSiO, GaNICSiO 

[0048] tLhtio. awt-rsnit^-ri-5=5: 

[0049] tUi«0J; 3 (C, if^2^IUg^^J:tL 

[00503 ijrc. z&mfint&snmsmmiz^-ix 
ffitti. z<nm3<?>mm&mz&^xtt. mie&m. 
rnmzi. &*mikf$.-&mmL<D2 ^zmcmm^miz^ 
^xwmtz. 

[005 1] £^3«j«l0BI»fc*NVCtt, Sg2<0^ 

Witt,* ft o Kb 0 fc, EB*«* Lfcf-f WN'-WT'iSgS 
7-7X-7«ifift£ffac:i:fcJ;0, GaNl2+k:aA§ 
nfcSIfcOj i:S-RjC?-li:TS i O, ZB)&L, Ga 

ncs i o, ^T&^t^Jtei^s*^^^*^^^ 

(fSi;. T— -;H5P5rtt-02 y{fX?r 5 0 0 SCCMffi 
LT£E;Jj£3 0 0mTor rfc^*>, 13- 56MHz 
<?)RFfS3!)^5 0 0W«©}fftALTO2 

7H TWSL 1 £ 1 0 4hfiaW"* . fc (4. m 

[ 0 0 5 2 3 d£7)S£i5J^4o^Jg}g®icoV^T 



i 

% 

(7) 

]. .1. 

[0053] dc7)ig4 (vmmmmfcti^Tte. ia4 At; 

jjrtcfcdk:. t-T. ^7r-fT*BRl±tGaNJi2?r 

^•r/HfcflfcW:. PUifMOCVD&SrJEVv.g,. d«G 

[0 0 54] <Kfc. H4B(Cqrf-J:3fc:. GaNJ§2± 
£J9r5£C95 A V -T>Y ■ x^.—xmkcr)l^ : JxY^ 

am i iggteigflR k rcwca * . 

[00 55] ifctC . H4 C tC^i-«t -5 t . Ui/X h'*? 10 

- V 4 sWBjfcS GaNJg 2 ^Bf r 9 X7 
CVD&fclJ: O+^-tcSv^^fcT^^^rXS i ( a 
-S i : H)K6*«Kr*. £«0a-SiK6tf>*S 

[ 0 0 5 6 ] &tC. 04 0(C^-J: O fc. !/7 
lei 9 l^-fch't*-^ itfe*"}. 94 

y-r^F-X^-^fKcOa-Si :HBg6£GaN 

Ui^W^-J^fc^ifcJ^&ilfca-Si : H 20 
JB6fcfc€(cBfc*U GaN»2Jifc:itt«l«R£ftJfca 
-Si : HJB6e>»fc8W-c:fc»cJ:D» 7^y-T^H 

- X^.-;*J£[fc7)a-S i : H&6£#6. 

[00 57] <R(C, H4EteiSr*-J:5fc:. t7r^f7l 

8 0 0 "CflKtzAtiR LfcWJBT, 5 Wtc O2 

*'X^Uff*^760To r r£££U 30#IS 
R&T*. dfUCfc-^T. a-S i : HR6*>S i tT 
——MPPiOOt ktf%J£LXS i O, dqgj£$*u G 
aNfclS i Or j£^&tr>fc#©;iA^#&AElg-?X 30 

?3#je&££*U>. 

[ 0 0 5 8 ] yet. co^^saggjeBflBtcotvc 
»»»■*-*. io»5«iai9»jaK:*ji^Ttt. lasted 

i*fM OC VD&fc J: 0 G a N^7 t«tfiT|«lXb:^4f 

[0059] iwais^aeBBfciiitr. ^ttr&fi 

fflfflfi<7)G a N © 2 60^WtC*S^^ 9 3#IOGaN 
Ki^K ^<O^±tcB^;«$^GaN®7<!0l?$* 40 

3£>fc. GaNg7fcgffi7X?3 

[0060]<X(c. £03^a&6«)£|£BfSfc:.]: £G 
a N»iN»(c^-irfc:-3^TKWr* . H6 CIOG a 

L> •y^'flftSiSj^SCH (Separate Confinement Heter 
ostructure) fg)t£#^&&C0T'#>&,> 
[0061] mbtefi-ti. 0 Z<DG a N'&¥m#l' 50 
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r 4 TfflK 2 1 ±fciji|£„ ra n<OG aN!22 
tfHUgSfU C:c0GaNii2 2C0i^lSt37>f >- • T>Y 
■ X*i.-Ximf:<?>*>m VX G a N J9 2 2 Ofl 

^2 3ttGaN|CSiO, tiMW& t o fci!MRJB*>& 

55: GaN^2 2<?DJ5${±0 ; yi.tf 2/imt'ifcS. 4 

[00 6 2] <trl/C. ii^^2 3*«?)flftGa 
NJ12 2±tCT>"K-7"GaN;g2 4. nlGaN3> 
??MB2 5 S n MA 1 GaN?7-y HJB 26 s nSG 
aN^^jfeJi27, Gai-x In, N/Gai-» In, 
N^ffitt^#Fffi@0*5tt/g 2 8 . pIA 1 G aN^t 
>yTJS2 9. pMGaN5^^)S3 0. pfAlGaN 
?77 h'Jf 3 lt>it<pMGaN3>'^^h®3 2* i US 

2 9t±, pS?GaN3Kz£#yi3 0» P |gAlGaN^9 
•y HJB 3 1 & itXpMG a N n 9 hJl 3 2 1 0 0 
O'CS^Oia^T'^^-^SI^tGai-i I n, N/G 
ai- y In, N^fia^#F*Sit^1SS2 8*^I n 
N J&^W-T 4 CO i: m±~t h t&><n h C?>X'$> h . 
[0063] nlGaN3y^^ h®2 50±S?Sl{, n 
M A 1 GaN?77 KJH 2 6, ng?GaNjt#^2 
7, Gai-« In, N/Gai-, In, N^ffifi^#F 
tSit<50vS'(±JS2 8. pIA 1 GaNdf-v-7 7*JH2 9. p 
MGaN3fc#&J@3 0. pSA 1 GaN?77 Hi23 1 
tJ it^pSG a Nn V? ^ Ym 3 2«Bf5g(S(75^Hf^«c 
£3r$~6. *>t. C^^-9-^fctt-l.pSaA I GaN? 
9 / H^3 lOiiaifcilKplGaNny^? h^3 

2 ci±—:friaifc:jia?*-« »BaB<o 'J -y s^SP 3 3 

GaNrJV^^ hM2 5 AMICUS i O2 flgwiai: 

■y S^U3 3CD±<7)&mzffln3 4 a*«, ^■FgUtl?^- 
S SfcftO nlGaN3y??M25 ^^ai^CBHQ 

3 4b^lS(t^TV^o -tUT. 0 y^m3 3t:itz 
<£ 9Hp M^S3 5 tfm-tbtlX ti "3 . «s^B^ 340 
WP3 4a*ilfC , J vi«3 3»pSGaN3^^ 
1-Ji3 2fc3j— S-y^a^^hLTl^. 4fc» ^ 
Si34^|?an3 4bS-jlbTnMGaNr7>'^^ h^2 

5 ±tc n MM 3 6 S-v7a>77bLXmtt? 

tlx***. 

[0064] mz. ±&r>£ 0 fcflME§ilfc£tf>*6«) 

sm«in(c j: «> g a N&mtoi>-' f emmmniz^ 
xmw-?&. 

[0065] -TOG a N3R2P»*W-If * «JBf *fc 

*HBv>i^2 3]WS»«»fc:»iaS3hJtGaN 
W2 2±tC» MOCVD^tCi 0. r>-H— 7GaNH 
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MOCVD^iO. TVH— rGaNH24±fc:» n 
31G a N ziy-? ? Mg2 5 . nlAlGaN^77KI 
26. nlEGaN3fc^!fc/12 7. Gai-i In. N/G 

a i - , i n? n ^marmptrnf^smm 2 8. p ma 

IGaN^77l29> pMGaN:3fe#}fcJ§3 0 . p 
g9A 1 GaN?77 Ml 3 1 *> it^plG aNr? y?;? 

MH3 2£Jiajsg3-£4. inm^>i 

T'i>-S>TyH--rGaNil2 4. nlGaNn^^h 
JH2 5. nSA 1 GaN?77 KJ126. nSG a N3K 
$ftlB2 7« pIA 1 GaN^<yTJB29. pfGa 
N3E##yi30. pIA 1 GaN?77 KH3 lfc<fctf 
pIG aN3y^ ^ MB 3 2 WjfcR&aJBSti 10 0 0 "CH 
J£fcL. I n£llrtfJPT'$>&Gai-i In. N/G a 
i- y In, N^«ja=F«FWJtO8H!yB2 8<0|£*aK 
{270 0— 8 0 0*Ci:-tS. iW»GaN^i*i 
*>jft«JHSBtt, flUtf. I I Ifli7C*T**Ga««H 
kLrtth»J^f-/^y»>A (TMG) Ill Soc 

& A 1 commt LXii h V X+A>7As§ — »7 A 
(TMA) £. I I IEot3!sT-£>3 i n<7)Iflt LTti: 
hLMf-zM^S^A (TMI ) £. Vj^TCig-C^SN 
Wl^i: LXltTy^z—T (NHs ) 2*:. 

*c*vTtfxtLzit. mz-&. 7j<*(H 2 ) tmm 

(N 2 ) t<7)W&tfx£m^&. F—Jtybiz-o^X 
«i. nlK-AVhtUtJWi.Ky^^y (S i H 

y 9 is*.— As?? < (MCp) 2 Mg) £JE^ 

[00 66]^:. pSGaNny^^ bJ!32<?)£ffl 
fc<?«;lJ±'CVDj£. ££«§*f*£. X^> ? 'J y^&Srfc- 
«t K> ffi£ttJ?S *<0 . 4 v mCO S i O 2 J8S£jgJ$ L*: 

WVi/'Xh/^-y (I25^:i s ) £J£j£L. .TWUyX 
h^-vSr^X^fc LTWIi.(f7 -yl^cox-y^- y^ 
ftillrVfeWv M-yfy/tw); 0 S :i Oz flg£x-y 
fy/ts. .Iftti-oT. pI!GaN:3y:??bJS3 
2±KS 1O2 ffiCa>&&6xy?-yrvx?#jE&£;Six 

[00 6 7] mz. ZWX. v i/VX? zm^xMz. 

N3y^?M2 5ti«-SiT'i7fy/^. «r 

«t . <5l|i.{f. nS2GaN3>'^^bM2 5A i: 0. 5 
AimXyfy/'S^.fc'jttS. Cl<7)R IE«Dx-yf- 

[00 68] xyf-y^x:7£x.y^-y;7m-* 

L*r&, sufaaR^iHfcWifcfcvDaj. ^Mmm. 

y ? 'J Wm+clHZ X 0 fJUtf/SS # 0 . 2fxm0) 
SiOz Hg$:^jjJcL*:?£. Z\<r>S\Oi BLtfcU 
7 Wftm&mvisX \-n?-y (HMfHt-f ) 
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1 4 

7 y ISW9X y f->-^»S-ffl^fc^X y hX y f-^^t 

«t0Si O 2 WiZ^"H'>y-*h. ZtilzXiX. XV 
fft^trffifiOTifcs io 2 lA^ASx-yfy/vx 

[0069] i^tC £<OX-yf-y^VX?£ffllvc0!l£ 
(fRIEftWJplGaNny^? hJ§3 2«^$^T 

|nic3HrrS«a5S & fx <y ^-y^S-^T 3 * fc fc i 0 . 'J y 
3 3 ^RIE^Xvfy/^tL 

ximummik*fA*m^& . 

io [00 70] 'JV^^-f-fc-fcOnfflKSJiBK 
^&l$»fcfRjft^Ilf£-?f ? l^x W\^-y <ia>Ts 

[007 1 ]&(;:. Zcr>U=Jz.b'*7—y£~?X7tL 
T*BSt^34^x.yf->'^^^i:fcJ;0. BHi:i34b 

[0072]St:. ^OPi-'XNv^-ySrglLfc** 
<0^-Cffi«^M{Z^J^ffKS^^t «fc *) T i flg. A 

lHg. PtUfcit/AuM^JIJf^jStfc^ l/y'Xh 
/^-^*-€-0±tySJR§*lfeT il, A 1 BR. PtI 
20 fci^AuIfctttiitli <.07h*7) . ClfL^ 
ioT, fe^M34t0|?Bn3 4bC0^(CU(tSnSG 
a N 3 ^ h JS 2 5 ±(CT i / A 1 /P t /A u t»jS 

n tmm 3 6 . 

[00733 ^xtf . mm*fxwm*.wzti^x 

8 0 OiCT' 1 Z. t IZ i >9 . piA 1 G 
aNdfA->y7-®2 9. pMGaN^l^yg3 0 . pIA 
1 GaN?77 H)13 lt5<t^pIGaN3yn 

3 2 V-T^tlfc p S^M^cO^WStt-fbSrtT o t 

ti>iz^ n Mm3 6 corner ^a^^ 3 „ 

30 [0074] 'J V^57 -f — ICX 0 V -v >^3 3 

[0 07 5] iWl/y'XhAj'-y^vX^tL 
■C«^llg3 4^X-y^-y^-ri, t I fcfcri 0ISP34 a^ 

L. 'J >y x'3153 3 ^±iS2:S|{U$-ti:& . 
[0076] &fcr. U —lei 0 pfiSimffi^iK 

[0077] ^tc. mtf.3ttizmum*m%tmiz£ o 

40 N i B5I. PtftatJit/AuBM^mi^^tfcf^ U^'x 
h/^-y5r-e<7).Lt^)S$fLitN i H, P t JKii AWf 

ti^ot, Ni/Pt/AuflBiWpiSiSS** 

6 0 0T;'C2 0r«-|^a^fi : 3ittCj: , 9. P«3 

[0078] iOft. .h*EO J; 3 1= LT !rflK&WB 
fR21vt:cWryT4 7mL2 1 $-^*-^JIIXLTPii 

50 f£. Z<7)*-*+-/T<t-?Z>. CimcioT. Il^k-r 
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[0079] Z0)fi560)mmmiZl:tU£. *S«|VX^ 
2 3WfflffimzM)&2tltlG a.Nffi2 2±te«*|flixe 
*"WH&ft(C <fc OT^K -7*G a N f? 2 4 £ JMEPfr 

£ , z exrzi&ffl&n&ftti: g a n r s- S!B§ 

[ 0 0 8 0 ] JSLfc, d«56WolgiSB!Bfc:-p^T^f|t« 

[0081] Witif. ±»*>JS 1 6 OlgjlfflfflRtefe 
^-C^fffciRtf. ttfk #tt. fiSiS. Wfi. 7-p-feX=5r 

*m. mi. mm. am* -rvmxwtm 
[0082] Afctttewu -m<7>*& i ~^ 6 nmam 

(Zgtvtti, GaN^^ftiOxe^^-wWfcgfcrM 
OCVD*££fflVvcU&3&>\ CLCOGaN^^flaOJif 

S'-Wl'Jfcfi ( H V P E ) fflWC J; < ^ $ fctctt* 
^tfcXtr^i"— (MBE ) S^tt<tl\ 

GaN!2CSi ifiW&}£.4 *y&AZtUZV-7 r A 

rmm 1 £o 2 axmasm*vtm-th z t iz x i s i 

xnmWbX'WScth ;ttj:osio, fc««u it 
fll^x 7 3 STftft LT t, J: n . *>4Wh>9- W£ 

WT&k* Jl*Sifttt»i4 0 0T;, JEfilitfJE. AnffiiQIB) 

[0 0 84] 

±mrfmmmz*?-®.%:v<mx'&ii-t>tiz ^zztizx 
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[00853 i«>»>B(ci 64&ttl££l8MaS!&fir 
ifefc ifUf v 4*fr< 1 1— iM^SflSftSR I I I - VJ£ 

* * ^ir/HMH VX ? fc LT<9i£&VX ? JJE— 
[0086] i«J|BHfc:J:&*«fl«Efc:J:*Uf. ffilR 

etim**9ifi. jrM-m&ifimmwzy-mcimx'®. 

20 [Hffl^*=5:iKHji] 

[an; <rysm<r>m i J; h ^mwfs.^m 

[02] zcomicomicrtmmBBizz&^mtej&fkm 
[03] z<wwm2(»mmmizz& i mfcjREm 

[04 1 ;o%HH^4^S6^JSic«fc^^^ftffl 

30 tt0m&sm*mmr s Jt^mfiaBrcfc * . 

[06] ;^3V»^609ltt»flMcJ:«GaNjR^ 

1. 21 • • -^r^Tlfi, 2. 7 ■ • - GaN 
1, 3, 23 - • -&!«VX$\ 24- • • TVY—T 
Gal 
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31(p) p*8/UGaN?*?7ffii 
30(pJ ^GdN*^MWR 

28 fESH 

2 7(h) uBQ&HXm&B 
26(n) nt&AlGa^?y|« 



- 2B(n) nflBCaNa^^HB 
. 2d r^Ky-^GaN9 
~ 22 C.NJB 
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F^-A(##) 5F041 AA40 CA04 CA05 CA34 CA40 
CA46 CA54 CA57 CA65 CA71 
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